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The retroperitoneal approach to the abdominal
aorta in the endovascular era
Christopher P. Twine, MD, FRCS, Ian F. Lane, MD, FRCS, and Ian M. Williams, MD, FRCS, Cardiff,
Wales, United Kingdom
The aim of this review was to assess the place of retroperitoneal (RP) aortic surgery for abdominal aortic aneurysms (AAAs)
in the endovascular era and evaluate the evidence supporting it in preference to the more traditional transperitoneal approach.
As endovascular graft technology improves, open aortic surgery is declining. AAAs unsuitable for endovascular aneurysm
repair are, by definition, anatomically challenging. The RP approach is especially suited to anatomic challenges such as those
posed by contemporary open AAA because it facilitates access to the suprarenal aorta. There is evidence that the RP approach
reduces postoperativemorbidity and length of stay comparedwith transperitoneal approaches. The evidence available indicates
that the RP approach should be the first considered for any AAA unsuitable for endovascular aneurysm repair; however, the
technique is more difficult to learn and less commonly practiced than the transperitoneal approach. Combined with a decrease
in training hours in the United Kingdom, there is a real threat that the RP technique will only be performed by an
ever-decreasing number of enthusiasts. (J Vasc Surg 2012;56:834-8.)
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dThis review summarizes the literature about retroperi-
toneal (RP) aortic surgery in the context of contemporary
aortic repair. With the widespread acceptance of endovas-
cular aneurysm repair (EVAR), the numbers of open ab-
dominal aortic aneurysm (AAA) repairs have decreased.
Because favorable operative anatomy is treated by EVAR,
open procedures are increasingly technically challenging,
requiring extensive aortic exposure for high clamps often
on what are often thin-walled, calcified vessels. This review
aims to address the evidence base for the best approach for
these difficult procedures, comparing transperitoneal (TP)
with RP aortic surgery.
THE HISTORY OF OPEN AORTIC SURGERY
The first description of surgical AAA repair was by
Dubost et al1 in 1952, using a TP approach. This operation
has been a standard part of open vascular surgery ever since
and provides good exposure of the infrarenal abdominal
aorta. It also provides unparalleled access to the renal,
visceral, and iliac arteries. All vascular surgeons are there-
fore trained in this technique.
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834In 1963, Rob2 published a series of 500 patients un-
ergoing aortic surgery for low-risk infrarenal aortic and
liac artery disease in which an anterolateral RP approach
as described. His conclusion was that this exposure of-
ered many advantages over a midline incision. This was
alidated in 1968 by Stipa and Shaw,3 who described 45
atients undergoing RP AAA repair, with no deaths. De-
pite this, the TP approach continued to be used for most
pen aortic surgery, probably because the approach was
amiliar to all general surgeons who were, at that time, still
racticing vascular surgery.
Rob2 concluded that theRP approach should not be used
or large AAAs because access proved difficult through an
nterolateral approach. However, a series byWilliams et al4 in
980 proposed an extended approach with a posterolateral
ncision rather than with the anterolateral incision previously
eported (Fig 1). This provided access to the suprarenal aorta
ithout the disadvantages of thoracotomy and subsequent
ung collapse and was seen as a considerable enhancement of
he original technique described. In a later article, they de-
cribed5 resection of the 12th rib, without entering the pleural
avity, for aortic and supra-aortic disease.
With experience, it became apparent that a posterolateral
ncision could be aligned with any of the lower ribs from 9 to
2, depending on the exposure required.6 In 2003, Shaw et
l7 showed the importance of a specific modification to the
osterolateral approach, which extended into the ninth inter-
ostal space to facilitate suprarenal cross-clampplacement (Fig
). An S-shaped incision is made extending laterally along the
istal aspect of the ninth rib. Up to 8 cmof rib can be resected
o facilitate greater exposure of the supraceliac aorta. Any
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Volume 56, Number 3 Twine et al 835breach of the pleura is treated with a chest drain and does not
alter pulmonary function significantly. This incision extends
into the rib space, but it is important to note the diaphragm is
not divided radially or circumferentially. The rib space incision
creates more space to facilitate a high aortic cross-clamp with-
out the morbidity of a full thoracoabdominal procedure.
THE CONTEMPORARY RP APPROACH
From these historical descriptions and contemporary
modifications, the RP approach to the aorta is now well
described. The patient is positioned with the left shoulder
rotated superiorly and to the right by 45° to 60° and the left
pelvis angled slightly.6 The operating table is fully broken
head down to increase the space between the costal margin
and iliac crest. The incision is commenced at the lateral
edge of the rectus abdominis muscle at the umbilicus and
extended at least to the costal margin. For the posterolat-
eral and extended approaches, this usually means the 11th
and 9th rib spaces, respectively.7 Electrocautery is used to
incise the abdominal wall musculature, first laterally where
the muscle is thicker and thus the peritoneum deeper. The
RP plane can then be developed with the left kidney dis-
placed anteriorly with the ureter, pancreas, and spleen.
Once this plane is entered, the dissection proceeds medially
and anterior to the psoas muscle.8 Vital to this approach is
Fig 1. Patient positioning. The ribs and iliac crest are outlined in
blue. Line 1 represents Williams’4 original incision, and line 2
represents a more contemporary incision useful for suprarenal
aortic exposure.7,8division of the lumbar vein, which is invariably present, jonnecting with the left renal vein.9 Once divided, the left
enal artery is visualized.
The key to accessing the suprarenal aorta is division of
he left crus of the diaphragm. This is divided in the line of
he fibers exposing the lateral wall of the suprarenal aorta as
ar cephalad as the diaphragmatic hiatus. After division of
he crus, the aorta tends to bulge toward the left, aiding
issection and access. Retraction of the abdominal contents
nd visualization of the aorta are made considerably easier
y the use of a self-retaining retractor system (Figs 2 and 3).
issection can proceed as far proximal as needed to place an
ortic cross-clamp. The left chest does not usually need to
e opened for this access.
Advantages of the RP approach. The RP incision
nd dissection provides unparalleled access to the abdomi-
al aorta up to the supraceliac level, without entering the
eritoneum. This facilitates a dissection free of other intra-
bdominal organs. The left renal artery and iliac artery can
oth be visualized directly. A number of technical chal-
enges relating to a TP approach can be avoided. A hostile
bdomen from multiple laparotomies, even left-sided co-
onic surgery, becomes irrelevant because the peritoneum
an still easily be reflected anteriorly.9 In the obese patient,
bdominal fat will fall to the right, and fatty omentum and
owel mesentery are completely avoided. Pre-existing sto-
as are less likely to contaminate the operative field andwill
ot be met during dissection. The incision divides less
uscle than a transverse approach and involves fewer der-
atomes than a midline incision, therefore reducing post-
perative pain. This is especially important for patients who
re at high risk for open surgery, often with significant
ardiac or respiratory comorbidity.7,10 A horseshoe kidney
an also be avoided more easily.11
Morphologic advantages include easier access to the
ig 2. Retraction system in place before repair. Note the left iliac
lamp has been placed percutaneously tominimize the incision and
umber of instruments in the operative field.uxtarenal or suprarenal aorta for aneurysms where place-
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September 2012836 Twine et alment of an infrarenal aortic cross-clamp is not possible. This
avoids the extensive dissection required for a TP medial
visceral rotation.12 For inflammatory aneurysms, the fibro-
sis usually affects the anterior aortic wall while sparing the
lateral wall, and the dissectionmay therefore be made easier
in the RP plane.13 For the same reasons, redo aortic surgery
after previous TP surgery is also potentially easier.
Postoperative advantages include a faster recovery,
quicker return to bowel function, fewer pulmonary complica-
tions, less pain, and importantly these days, less cost.13-17
High-risk (American Society of Anesthesiology grade 4) pa-
tients also seem to benefit from an RP approach.7,18 Indeed,
high-risk patients with anatomically difficult AAAs underwent
RP surgerywith acceptable outcomes in a high-volumeEVAR
center.7 Possible reasons for better outcomes were reduced
blood loss, less of a drop in core temperature due to lack of
peritoneal opening, and earlier return of gastrointestinal func-
tion.13,14,16 Differences in sexual dysfunction between the
techniques are unknown.
Disadvantages of the RP approach. Perceived prob-
lems with the RP approach are that it is a difficult technique
to master, because unlike the TP approach, the patient is
not supine on the operating table. Patient position and
incision placement are vital, because unlike with a midline
incision, access is severely impaired if either is wrong. The
anatomy can be unfamiliar because the shoulders are ro-
Fig 3. Completed retroperitoneal (RP) repair of a juxtarenal ab-
dominal aortic aneurysm. The duodenum and left ureter are seen
to the left of the open sac.tated left side up to almost 90°. cAlthough the RP approach provides unparalleled access
o the abdominal aorta from the diaphragmatic crus to the
liac artery, the technique has a learning curve and can
nitially appear less attractive than the TP approach. Unless
he peritoneum is incised, the abdominal contents cannot
e assessed, although intraperitoneal pathology is usually
etected preoperatively with modern imaging. Similarly,
enous anomalies, such as a retroaortic renal vein or a
eft-sided inferior vena cava, may complicate the dissection.
Detractors of the RP approach claim access to the right
enal artery and right iliac artery are difficult, limiting its
pplicability; however, with experience, both problems can be
ircumvented. Careful dissection of the ureter and division of
he inferior mesenteric artery flush with the aorta allow the
rigin of the right common iliac artery to be more easily
ocated. We find percutaneous iliac clamps minimize the inci-
ion and number of instruments in the operative field (Fig 2).
he peritoneum overlying the aorta peels off with blunt
issection, exposing the proximal 2 to 3 cm of the right iliac
rtery. In patients with distal common iliac disease, the pros-
hetic graft limb can be tunneled to the right groin by blunt
issection anterior to the native iliac artery.
The incidence of a “bulge” along the scar after RP surgery
aries in the literature from 11% to 23% and is thought to be
ssociated with abdominal wall nerve injury.19,20 Although
here is no direct evidence, only a few of our patients have
omplained about the cosmetic consequence. The incidence
f true incisional hernia in RP incisions appears to be de-
reased compared with midline TP.21
RP training. With the onset of a national screening
rogram for AAA,22 centralization of services will invari-
bly occur.23 This is particularly the case in government-
un health services, such as in the United Kingdom (U.K.),
ecause duplication of services in neighboring hospitals
ecomes too expensive and inefficient to maintain. From a
urely clinical viewpoint, there is evidence that centraliza-
ion of vascular services improves outcome, with high-
olume centers replacing stand-alone units.23
Training challenges can be anticipated because patients
hose aneurysms are unsuitable for EVAR are likely to be
ffered an open operation in a centralized unit. However,
s the number of open procedures decreases, training for
he RP approach, especially in the U.K., will become more
ifficult. Trainee open surgical experience is being reduced
ecause of increasing endovascular surgery and stringent
ules limiting working hours maintained by the European
orking Time Directive.24 Other RP training opportuni-
ies will be scarce, with most of RP urologic surgery being
erformed laparoscopically and the RP approach to the
pine being different from that of the aorta, even though it
as been previously suggested that vascular surgeons could
e present during this procedure for experience.25 This is
ikely to further encourage elective centralization, with
eripheral hospital consultants unable to offer the ap-
roach.
Randomized trials comparing RP with the TP
pproach. A major criticism of the RP approach is a per-
eived lack of randomized evidence. In 1987, Sicard et al26
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Volume 56, Number 3 Twine et al 837evaluated the RP approach against the TP approach in a
retrospective nonrandomized study containing both ste-
notic and aneurysmal aortoiliac disease. They showed the
RP approach was preferable with respect to less blood loss,
faster time to initiation of oral feeding, and a reduced
hospital stay.
The first prospective randomized study of a TP or RP
approach was by Cambria et al27 in 1990. No difference
was found in respiratory problems, return of gut function,
or hospital length of stay.27 One perceived weakness of this
study was that the RP approach was through an anterolat-
eral incision rather than the posterolateral approach, facili-
tating the greater exposure described by Williams et al4 in
1980.
A prospective study published in 1992 randomized 27
patients to the TP or RP approach,28 again concluding the
RP approach was associated with less blood loss and earlier
resumption of gut function, although the numbers were
small. A larger prospective randomized study was reported
by Sicard et al29 in 1995 with 75 in the TP group and 70 in
RP group. Their results confirmed the superiority of RP vs
TP, with fewer postoperative complications and a shorter
intensive care stay. Interestingly, this study reported an
increase in pain after the RP approach.29
A further prospective randomized trial was published
by Sieunarine et al30 in 1997 in which 100 patients with a
mixture of stenotic and aneurysmal aortoiliac disease were
randomized into comparable groups. Their findings were
similar to those of the Cambria report,27 with no difference
in operating time, cross-clamp time, blood loss, death, or
intensive care unit length of stay.30 A recent retrospective
study in 2010 concluded operative times were longer in the
TP group, with a quicker return to gastrointestinal function
in the RP group.31 Interestingly, fewer incisional hernias
occurred in the RP group.
What conclusions can be drawn from the literature
regarding the place of RP surgery before the EVAR revo-
lution? Certainly, evidence showed a faster return of gut
function, less blood loss, and improved respiratory function
compared with TP surgery. The most useful place for the
RP approach may be due to the significant technical advan-
tage in the presence of suprarenal disease compared with
the TP approach. This may explain why many suprarenal
aneurysms have been excluded from some randomized
series. With the change in open aneurysm morphology due
to the evolution of EVAR, the RP approach had again to
prove itself as a viable alternative.
Endovascular repair compared with RP surgery.
No prospective randomized studies have compared endo-
vascular repair with RP surgery. A comparative cohort
study in 2005 from Albany published details from 400
patients who had repair of infrarenal AAA.32 In keeping
with major randomized trials,33 this clearly showed an
advantage of EVAR over RP surgery, with less morbidity,
mortality, and a shorter hospital stay. The two groups were
not evenly matched, however. More patients in the endo-
vascular group had coexisting coronary disease, hyperten-
sion, diabetes, and pulmonary disease, suggesting preoper- etive selection for one or the other technique was
erformed. The analysis also excluded all complicated jux-
arenal and suprarenal aneurysms. These authors have pre-
iously published widely describing large numbers of
atients undergoing RP aneurysm repair through a pos-
erolateral approach.13,34 They concluded that the princi-
al advantage of RP repair was that juxtarenal aortic recon-
tructions can be carried out avoiding a thoracotomy and its
ssociated postoperative problems.13,28,34 This further re-
nforces the strength of the RP approach for treating AAA
nsuitable for infrarenal EVAR.
An earlier study in 1999 by Quiñones-Baldrich et al35
etrospectively compared the endovascular, RP, and TP
ethods. The groups in this study were well matched,
howing no difference in mortality rates, but the endovas-
ular group had a shortened hospital stay and less morbid-
ty. Short-term cost analysis concluded that EVAR was
ignificantly cheaper than TP andRP surgery. However, RP
urgery was more cost-effective than TP surgery, again due
o fewer postoperative complications.
Fenestrated grafts may be used for some patients not
uitable for standard EVAR and who otherwise require
pen repair. No studies have yet directly compared fenes-
rated EVAR with RP repair. Owing to technical consider-
tions and concerns about the durability of fenestrated
evices, it is difficult to predict the number of AAAs that
ill require fenestrated grafts or open surgery in the future.
urrent recommendations based on prospective registries
till suggest open surgery for low- to moderate-risk patients
ho would otherwise require a fenestrated device, with
enestrated devices reserved for the moderate- to high-risk
atients.36,37 As devices and experience improve, the de-
ate between fenestrated grafting and open surgery looks
et to continue for the foreseeable future.
ONCLUSIONS
The introduction of EVAR has transformed aneurysm
urgery in the last two decades, leaving open procedures
ewer in number and more technically demanding. The RP
pproach to the aorta is ideal for these difficult cases be-
ause it facilitates superior suprarenal access over the TP
pproach. There is evidence for at least clinical equivalence
o the TP approach, and some randomized data support the
enefits in morbidity and recovery.
On the basis of this evidence, the RP approach should
e the first-line technique considered for access to AAAs
hat are not suitable for EVAR. However, although propo-
ents of the RP approach will continue to justify its advan-
ages, in reality, practice will depend on personal or unit
xperience. Training exposure to the RP approach may
ecome increasingly limited, with many trainees never ob-
erving the technique by completion of training. Central-
zation of services will invariably continue in the U.K. The
isk is that the RP approach will be performed only by an
ver-decreasing number of enthusiasts.
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